Structural differences around hormonogenic sites on thyroglobulins from different species detected by monoclonal antibodies.
Thyroxine remains attached to its synthetic site in thyroglobulin until it is released by proteolysis. Strong homology in the primary sequence surrounding thyroxine-forming residues in thyroglobulins from various species suggests a unique three-dimensional structure at hormonogenic sites. To examine this, two thyroxine-binding mouse anti-(chicken thyroglobulin) monoclonal antibodies, 1A10 and 5F6, were used as probes for this region in an enzyme-linked immunosorbent inhibition assay. The thyroxine content of thyroglobulins had a marked positive influence on the monoclonal antibody binding: when the thyroxine content of human thyroglobulin rose by 6.6-fold, cross-reactivities rose 25-fold for the 1A10 monoclonal antibody and 17.6-fold for the 5F6 monoclonal antibody. However, interspecies comparison of thyroglobulin preparations with similar thyroxine content showed lower than expected cross-reactivities for human, pig and sheep thyroglobulins when compared with chicken thyroglobulin. Only when the thyroxine content of heterologous thyroglobulin preparations was two or three times higher did the cross-reactivities equal or surpass that of chicken thyroglobulin. It is concluded that in thyroglobulin there are structural differences in the different animal species near the thyroxine-forming sites bound by these monoclonal antibodies. The known primary sequence similarity does not seem to result, therefore, in identical three-dimensional structures about this site. These differences may reflect species-specific variations in distant regions brought close as a result of chain folding to form the hormonogenic site, such as those around the donor diiodotyrosine residue or in polysaccharide structures. These monoclonal antibodies provide information about the structure of thyroglobulin, which cannot be obtained from knowledge of the amino acid sequence alone.